Energy interconversion in sarcoplasmic reticulum vesicles in the presence of Ca2+ and Sr2+ gradients.
Sarcoplasmic reticulum vesicles of rabbit skeletal muscle are able to accumulate Ca2+ or Sr2+ at the expense of ATP hydrolysis. Depending on the conditions used, vesicles loaded with Ca2+ can catalyze either an ATP in equilibrium Pi exchange or the synthesis of ATP from ADP and Pi. Both reactions are impaired in vesicles loaded with Sr2+. The Sr2+ concentration required for half-maximal ATPase activity increases from 2 microM to 60-70 microM when the Mg2+ concentration is raised from 0.5 to 50 mM. The enzyme is phosphorylated by ATP in the presence of Sr2+. The steady state level of phosphoenzyme varies depending on both the Sr2+ and Mg2+ concentrations in the medium. Phosphorylation of the enzyme by Pi is inhibited by both Ca2+ and Sr2+. In the presence of 2 and 20 mM Mg2+, half-maximal inhibition is attained in the presence of 4 and 8 microM Ca2+ or in the presence of 0.24 mM and more than 2 mM Sr2+, respectively. After the addition of Sr2+, the phosphoenzyme is cleaved with two different rate constants, 0.5-1.5 s-1 and 10-18 s-1. The fraction of phosphoenzyme cleaved at a slow rate is smaller the higher the Sr2+ concentration in the medium. Ca2+ inhibition of enzyme phosphorylation by Pi is overcome by the addition of ITP. This is not observed when Ca2+ is replaced by Sr2+.